Treatment of congenital dislocation of the hip depends on the age of the patient and on the assessment of the particular pathological factors present at the different stages of displacement.
Summary. Treatment of congenital dislocation of the hip depends on the age of the patient and on the assessment of the particular pathological factors present at the different stages of displacement.
Treatment at birth by routine examination for the 'clunk' sign is the only reliable method whereby normal joint development can be anticipated in almost every case.
Treatment in the early months of life may be complicated by intra-articular soft tissue obstruction. Particular care is essential to avoid pressure changes in the upper femoral epiphysis and metaphysis.
Dislocation after walking age is invariably accompanied by intra-articular obstruction and altered inclination of the acetabular roof. Traction reduction followed by surgical correction of the secondary pathological changes offers the best result as a routine in this age group.
Treatment of the late painful subluxation is always difficult but satisfactory results can be achieved by the pelvic displacement operation of Chiari. T H E management of congenital dislocation of the hip presents a fascinating problem in deciding the most suitable treatment for each different stage of displacement. It is also important to avoid any error of technique which may permanently prejudice the end result.
The surgeon dealing with congenital dislocation of the hip should expect a stable reduction with reasonable life expectancy of the hip when an appropriate procedure has been correctly carried out. Perfection of technique cannot unfortunately be achieved but it is my personal experience that failure can usually be attributed either to errors of technique or to an unsuitable method of treatment for that particular case.
Atypical dislocation associated with other abnormalities of course presents a more difficult problem and reliable results cannot always be anticipated. Atypical dislocation will not be considered as it involves more complicated procedures and often combinations of procedures.
The recent emphasis on diagnosis at birth has reduced but not solved the problems of congenital hip displacement. Capsular laxity is probably the main factor in the etiology of dislocation but increased anteversion of the femoral neck and altered acetabular inclination must also be considered.
Capsular laxity alone need not necessarily progress to dislocation without treatment. Persistent femoral anteversion is frequently seen with normal development of the acetabulum and a stable hip joint. Development of the acetabulum does not appear to present a problem when the hip is concentrically reduced at birth, and is probably not a primary factor in contributing to displacement. Arthrography shows that the cartilaginous acetabular roof is always better than the osseous roof in the early cases of displacement.
It would be convenient if dislocation could be attributed to a combination of capsular laxity in the presence of increased anteversion of the femoral neck. All subsequent pathology could be explained by such a theory but it is difficult to prove because of the impossibility at the moment of accurately assessing femoral anteversion in the new born infant.
In discussing etiology it is interesting to record the views of Alessandro Codivilla when he addressed a paediatric meeting in Padua in the year 1908. I am indebted to the late Miss Forrester Brown for the translation. 'The modern concept of the etiology of congenital dislocation of the hip stresses the slightness of the primary defect. If one traces the condition back to birth or the early days of life one finds little or no abnormality of the hip joint beyond some laxity of the capsule. The abnormal findings in congenital dislocation of the hip are the result of subsequent displacement and are not the primary cause of dislocation.' This simple explanation is the more remarkable when one considers the many different pathological findings which have been held responsible for dislocation in the intervening years.
Treatment of congenital dislocation of the hip should be considered under separate headings: the new born; early months of life; diagnosis after walking; and late painful subluxation.
The problem for the surgeon is first to apply the particular method of treatment which in his hands has proved to be the most reliable for that particular stage of displacement and second to avoid any error of technique or aftercare. There are a variety of procedures available which if applied correctly in a typical dislocation up to about the age of 3 to 4 years, should give a stable reduction in every case.
A dislocated hip successfullytreated at birth develops into a normal anatomical hip. Response to treatment in the later case varies even with apparently identical methods of treatment but usually the younger the child the better the end result. Slight irregularities presenting later after a stable reduction can still be corrected during the growing years and parents should always be warned of this possibility at the onset of treatment.
Our aim today should be to obtain a stable hip which will last at least through the childbearing years and in some cases even longer. The surgeon must accurately criticise cases which do not measure up to this criterion and assess whether the method used was at fault or whether there was an error of technique and aftercare.
Treatment of the new bom Diagnosis at birth by the 'clicking hip' test should now be routine in every maternity unit. The test would be more accurately described as the 'clunking hip' test which Congenital Dislocation or the Hip likens the sensation to the McMurray sign for a displaced knee meniscus. The positive sign is a heavy sound accompanied by a definite sensation of the femoral head slipping over the rim of the acetabulum. High pitched clicks are frequently elicited in the hip or knee and are of no importance. Limitation of hip abduction is not a reliable sign for the diagnosis of displacing hips at birth but is useful in the older infant.
The ideal routine is for newborn babies to be examined for the 'click' sign by the paediatrician during his first examination of the infant. Positive cases should be notified to the orthopaedic surgeon who will then see the child a few days later to confirm the diagnosis. This slight delay has the advantage that many of the earlier positive clicks will have disappeared and unnecessary treatment is therefore avoided. The orthopaedic surgeon would apply abduction splintage to all the hips presenting with a confirmed click sign at the time of his examination. The orthopaedic surgeon sometimes fails to confirm the 'click' but he finds marked laxity of the suspected hip. In such cases X-ray is useful and if the metaphysis of the upper femur is displaced laterally or upwards, splintage should be applied. Splintage of doubtful cases may avoid a possible dislocation but it will also encourage normal joint development in cases which might otherwise present with a dysplastic osteoarthritic hip in early adult life.
Difficulties of diagnosis occur in the smaller maternity units with less adequate staffing. Dislocations can however be missed even under ideal conditions where one dislocation escapes detection out of approximately every 8,000 births.
In a few extremely rare cases reduction cannot be achieved or maintained at birth owing to intra-articular obstruction. Hips which have been reduced at birth may later displace because splints have been incorrectly applied or inadequately supervised.
In the vast majority of all infants treated at birth a stable reduction is achieved after 3 months in an abduction splint and the joint proceeds to normal development (Fig. 1) .
Persistence of anteversion is a cornmon finding and infants should be encouraged in early weight bearing when they come out of the splints. Suspension in a baby bouncer is useful in encouraging the thrust from the legs which correct anteversion. Surgical correction of anteversion is very rarely necessary and should not be considered until the child has been running freely for two years or more.
The type of splint applied at birth varies according to personal choice. The author finds the Malmo splint satisfactory except in very strong babies who can flatten the leg pieces when about two months old. The Craig splint worn over nappies is adjustable and provides good abduction for the stronger growing infant. Double nappies have occasionally been used, and should be condemned as providing quite unsuitable and unreliable abduction.
Treatment in the early months of life
Patients present in this group with a hip which has not been reduced by the initial splintage at birth or with a hip which has been diagnosed only at 6 to 9 months after birth. In the 6-month-old infant a dislocated hip may be suspected where there is limitation of hip abduction or where the mother notices that one limb is not moved as freely as the other limb.
The problem in this older infant is that there may now be an obstruction from inversion of the fibro-cartilaginous labrum or capsule into the joint. The epiphysis and metaphysis of the femoral neck in infants of this age appear to be particularly vulnerable to pressure. Persistent attempts at conservative treatment in the presence of a large intra-articular obstruction can produce avascular changes in the epiphysis and deformity of the femoral neck. In doubtful cases arthrography will demonstrate the presence of any obstruction and thus assist in deciding the correct treatment.
If there is no significant obstruction then the hips can be immobilised in plaster in the frog position with flexion over 90°and avoiding any excessive abduction of the hips.
Treatment of displaced hips with significant intra-articular obstruction at this age group is extremely difficult. Initial manipulation Congenital Dislocation of the Hip should not be attempted for the reasons stated. Reduction by gradual traction and abduction should bring the head down to the joint. Two courses are then open: (1) When the obstruction is small and the reduction appears adequate it may be justifiable to proceed with gentle conservative treatment in plaster avoiding extreme abduction in the early stages. There is however a risk of pressure changes in some cases; and (2) When the obstruction appears to be of larger size then it can be excised by a simple arthrotomy approach after traction reduction, and thus any pressure changes on the femoral epiphysis are avoided. In the infant of 9 to 11 months significant anteversion should be corrected by derotation osteotomy, after excision of the limbus, so that early ambulation with a concentrically reduced femoral head can be encouraged.
In the younger infant of 5 to 8 months the author has tried to correct the anteversion by serial frog abduction plasters. After traction reduction and excision of the obstruction, the hips are immobilised with the required amount of internal rotation in an abduction plaster hip spica. After 4 weeks the plaster is changed to the frog position with over 90°flexion and moderate abduction. This position is maintained for at least 4 months, after which the hips are mobilised in an abduction ring plaster prior to weight bearing. It is interesting that the frog position does not give rise to any pressure changes in the femoral epiphysis in those cases where the intra-articular obstruction has been excised (Fig. 2) . Anteversion corrects in the majority of these younger cases but in some hips a derotation osteotomy has later proved necessary. This method cannot therefore yet be recommended as a standard form of treatment, but is an attempt to correct anteversion without surgery.
Treatment after walking age Despite propaganda for diagnosis at birth patients still present with dislocation after walking age. Unilateral dislocation is usually diagnosed in the early years in time for surgical treatment. Bilateral dislocation is however still missed, and presents in the older child up to 4 years and even later. The important feature of the late missed bilateral dislocation is that, in almost every case, the mother has sought advice from a doctor and has been reassured that the child will soon 'walk better'. Clinical examination of a restless child at a first examination cannot be relied on to exclude bilateral congenital dislocation of the hip. X-ray examination should always be arranged where the mother notices any abnormality of gait. Every effort should be made by those instructing in orthopaedic surgery to undergraduates or postgraduates to ensure that such children are referred for X-ray examination even although the clinical examination appeared normal. Only by such emphasis will the tragedy of the missed bilateral dislocation at 4, 6 and even 8 years old be avoided.
Dislocation diagnosed after walking is always accompanied by inversion of the fibro-eartilaginous labrum or capsule into the joint. Widely displaced hips can be assumed to contain an obstruction. In partial displacement an arthrogram will demonstrate the presence of any obstruction (Fig. 3 ) (Mitchell, 1963) .
Hips at this stage have 3 pathological abnormalities, namely the intra-articular obstruction, the increased femoral anteversion, and the delayed ossification and altered inclination of the acetabulum. The degree of the latter 2 varies especially with the age of the patient and must be considered when planning treatment. Surgical treatment preceded by traction lis advised for all cases of complete dislocation in the walking age groups.
Treatment consists of reduction of the displaced hip by traction on an abduction frame until the head lies opposite to the acetabulum with the hips in full abduction. A dislocated hip can always be 'reduced' on the frame up to the age of 4 years, but reduction becomes increasingly difficult over the age of 4 years. Different methods of reduction are used but the modified Jones abduction frame is reliable and efficient, although expert nursing is necessary.
The surgical approach consists of excision of obstruction from the socket plus correction of femoral anteversion by derotation osteo- tomy, or alteration of the inclination of the acetabular roof to provide stable cover to the femoral head, by Salters iliac osteotomy.
Excision of limbus and derotation osteotomy.
In the younger child with a reasonable acetabulum this procedure gives a concentric reduction which should stimulate acetabular growth so that good cover to the femoral head will develop (Somerville, 1953) . The hip is reduced on the frame, the inverted fibro-cartilaginous acetabular labrum or 'limbus' is excised and at the same time any inverted capsular fold is divided. The hip is immobilised in plaster with internal rotation and slight abduction which allows concentric reduction of the femoral head. One month later a derotation femoral osteotomy of over 60°is carried out to bring the foot to the front. The fixation plate should always be bent 10to 15°to allow some varus angulation at the osteotomy site which will ensure 'bedding down' of the femoral head to provide maximal stimulation to acetabular growth (Fig. 4 ). In the more shallow socket the varus angulation may be increased with safety as at this age the varus will always correct with growth. Weight bearing is encouraged after the femoral osteotomy has united at about 6 weeks.
Initial stable reduction should always be achieved by this method if technique is correct. In some cases however the roof may not always continue to grow so that several years later the femoral head is not completely covered and there may be recurrence of femoral anteversion. In these cases the acetabular roof can be brought down to cover the head by Salters iliac osteotomy. The cases which require further surgery are usually the older child, or the younger child with very deficient acetabular roof cover. In these cases the primary surgical correction should be directed to improve the acetabular cover by Salters iliac osteotomy.
Salters mac osteotomy. This procedure is indicated in the older child or when poor potential acetabular growth is suspected (Fig. 5 ). In the ideal case the improved acetabular inclination provides stable cover for the head and subsequent spontaneous correction of femoral anteversion (Salter, 1961) . In a few cases the anteversion may persist and can then be corrected by derotation osteotomy. The Salters osteotomy is also useful in improving acetabular cover Congenital Deformation of the Hlp where a previous reduction is followed by insufficient acetabular growth.
Attention to technique is important and the cause of failures can usually be found.
The hip is reduced down to the level of the acetabulum by traction. Excellent visualisation of the hip joint is obtained by a transverse incision just below the anterior superior iliac spine. The tight tendon of the ilio-psoas is located at the pelvic brim and divided. The joint is explored and any large limbus can be excised or everted. The direction of the acetabulum and degree of femoral anteversion are easily seen. Redundant capsule is excised and sutured in plication to give a tight fit over the femoral head. Subperiosteal stripping should be extensive over the outer ilium, but limited over the inner ilium so that the sacro-iliac joint is not loosened, which might allow the upper ilium to swing upwards. After division of the ilium the lower segment should be mobilised Fig. 5 . Dislocation of the left hip with deficient osseous roof was treated by Salters Iliac osteotomy (a). Three years later there is good development of the acetabular roof with correction of anteversion (b) Note persistence of anteversion in 'normal'right hip·
FIg. 6. Bilateral painful subluxation in a girl aged 16 years following conservative reduction at the age of 2 years. Stable, painless and mobile hips were achieved by Chiari displacement osteotomies of the pelvis. and displaced slightly forwards but no pressure should be exerted on the upper ilium. The graft is carefully cut and it should not be too large in case it exerts upwards pressure on the ilium. The graft must be fixed by 2 pins to prevent rotation. The hip is immobilised in plaster with slight. flexion, slight abduction and only sufficient rotation to give a good reduction. The plaster is removed after 6 weeks and the iliac pins are removed. Long leg plasters are applied with an abduction bar to allow protected mobilisation for a further month. Internal rotation again should only be sufficient to give a good reduction. If internal rotation over about 40 to 45°is necessary at this stage to give a stable hip then subsequent derotation osteotomy may be necessary.
Combined procedures. Routine combined Salters osteotomy plus derotation varus osteotomy is advised in the occasional older bilateral dislocation with poor sockets, or in the case referred because of failed previous treatment with persistent displacement. It is felt that this degree of surgery is fully justified if stable reductions can be achieved in such difficult cases.
Late painful subluxation
Patients still present with painful subluxating hips at the ages of 16 years to 22 year or more. This has always been a difficult condition to treat. Unilateral cases have been satisfactorily treated by arthrodesis, which at least relieves the pain, and frequently improves the gait.
The iliac displacement operation of Chiari is ideally suited for this type of patient. It offers a good chance of a mobile painless hip with improved gait. It also provides a stable roof which could accommodate any future type of total hip replacement (Fig. 6) . The Chiari procedure is not easy, and again it is the author's experience that the poor results are due to failures in technique (Chiari, 1970) .
The operation should be carried out with the aid of the image intensifier. The level of Congenital Dislocation of the Hip osteotomy of the pelvis is important. If too high the stability is lost, if too low then the hip may be stiff and will not mobilise earlythe greatest danger is probably in making the osteotomy too low. The osteotomy should be carried out from the lateral side and curved so that the lower portion will not slide posteriorly with possible pressure on the sciatic nerve.
The angle of osteotomy is important and should be 100 upwards. If too horizontal, displacement is difficult, if too oblique, overdisplacement is possible. Greenstick fracture of the inner wall of the ilium may prevent displacement.
After 4 weeks in plaster the patient should be able to mobilise freely, and protected weight bearing can be started at 6 weeks if a stable osteotomy has been achieved.
Conclusion
The only ideal method of treatment of congenital dislocation of the hip is by splintage at birth, which will give an anatomically normal hip in almost every case.
Dislocation in the early walking years can be satisfactorily treated by surgical procedures which must be correctly chosen and correctly carried out.
Improved teaching must emphasise the danger of delayed diagnosis of the bilateral dislocation, so that reliable surgical reduction can be carried out as early as possible.
